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The Astronomer Royal on a supposed [April 25, 

Combination , arising from the coexistence of different things, objectively 
or subjectively, in the same aggregate ; 

Consistency , arising from the coexistence of different events affirmed by 
different assertions. 

Succession generates: Logical inference , Sequence in Space , in Time , 
and in Action . 

Mixed cases arise from combining assertions of different kinds. 

Composition, combination, and consistency only are considered in the 
present paper. Composition constitutes the primary, and consistency the 
secondary propositions of Boole. Combination has not been distinctly re¬ 
cognized in logical works, but is constantly implied in Boole’s and De 
Morgan’s treatments of Composition, whereby its real character has been 
overlooked. Logical Inference is partially considered in the treatment of 
Composition, Combination, and Consistency. Sequence in Space, Time, 
and Action is not treated at all. 

Thomson’s, De Morgan’s, and Boole’s notations are carefully interpreted. 
Particular attention is paid to Boole’s results for Consistency, and the 
nature of the error which he committed in accommodating those results to 
Composition, together with the value of his accommodated results, is 
exactly determined. The ascertainment of these errors by a fundamental 
reconsideration of the bases of the relations of Composition and Con¬ 
sistency, and a purely logical method of obtaining precise results, forms 
the distinctive character, as it was the special object, of the present in¬ 
vestigation. 

II. “ On a supposed Periodicity in the elements of Terrestrial Mag¬ 
netism, with a period of 26^ days.” By George Biddell Airy, 
Astronomer Royal. Received March 26, 1872. 

In a paper published in the ‘ Proceedings of the Imperial Academy of 
Sciences of Vienna,’ vol. lxiv., Dr. Karl Hornstein has exhibited the results 
of a series of observations which appeared to show that the earth’s 
magnetism undergoes a periodical change in successive periods of 26^ 
days, which might with great plausibility be referred to the rotation of 
the sun. 

It appeared to me that the deductions from the magnetic observations 
made at the Royal Observatory of Greenwich, and which are printed 
annually in the * Greenwich Observations,’ or in the detached copies of 
«Results of Magnetical and Meteorological Observations made at the 
Royal Observatory of Greenwich,’ would afford good materials for testing 
the accuracy of this law, as applicable to a series of years. The mean 
results of the measured hourly ordinates of the terrestrial magnetic ele¬ 
ments are given for every day, and it is certain that there has been no 
change of adjustments of the declination and horizontal-force instruments 
in the course of each year. For the horizontal-force instrument the tem- 
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perature of the room has been maintained in a generally equable state, and 
in later years it has been remarkably uniform. 

It is easy to see that an error of a single day, or of a large fraction of a 
day, in the beginning of each period, is of no importance, provided that 
the errors are not permitted to accumulate. It was allowable, therefore, to 
take successive periods of 26, 26, 27, 26, 26, 27, &c. days ; and in 
instances when a single day was omitted, or even two days, no sensible 
error would be introduced by interpolating between the numbers for the 
days immediately preceding and following the omitted days. 

The years selected for this examination were 1850, 1851, 1852, 1868, 
1869, 1870; and the beginning of the first period in each year after the 
first was thus found :—Fourteen periods of 26-|- days each amount to 368f 
days. For convenience after completion of the annual winter adjustments, 
the first period in 1850 was made to commence on January 17; therefore 
the first period in 1851 was commenced on January 21, and that in 1852 
on January 25. Similarly, the first periods in 1868, 1869, 1870 com¬ 
menced on January 1, 4, and 8 respectively; and the beginnings in the 
three later years are not unconnected with those in the three earlier years: 
for, from 1852, January 25, to 1868, January 1, are 5820 days, and 2*21 
periods of 26^ days each are 5819§ days; but as the years are widely 
separated, and a small error of period would produce a large discordance, 
it has appeared best to exhibit the results of the two three-years’ groups 
separately. 

Some periods, in which there were unusually large interruptions, or which 
were partly occupied with experiments, were omitted entirely. The fol¬ 
lowing is a complete list of periods omitted :—In 1850, that beginning with 
December 24 for horizontal force ; in 1851, that beginning with March 14 
or western declination, and those beginning with March 14, June 28, July 
24, for horizontal force; in 1852, those beginning with February 20, May 9, 
December 6, for both elements; in 1868, those beginning with. February 
23 for declination, and January 1, January 27, February 23, and De¬ 
cember 8 for horizontal force; in 1869, those beginning with October 21 
and December 12 for both elements; and in 1870, those beginning with 
June 15 and December 16 for declination, and that beginning with 
December 16 for horizontal force. Interpolations of three days occur only 
in the following instances:—1850, (dec.) Feb. 4-6, (h. f.) Feb. 9-11, 
July 23-25; 1851, (dec.) Feb. 18-20, Oct. 20-22, (h. f.) June 9-11; 
1852, (dec.) Feb. 7-9; 1868, (dec.) Feb. 15-17, (h. f.) none; 1869, 
(dec.) June 6-8, (h. f.) June 6-8; 1870, (dec.) Sept. 24-26, (h. f.) 
Sept. 24-26. 

The mean values of each element for each progressive day in every 
period of the several years, uncorrected for the proportional part of secular 
change through the 26 days, and omitting the imperfect 27th day, are as 
follows 
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Taking the means of these numbers separately for the groups of years 1850-1852 and 1868-1870, and applying the proportional 
parts of secular correction, at the rate of + 0'‘62 for 26 days in western declination, and at the rate of —‘00013 for 26 days in hori- 
zontal force, we have the following results :— 
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the idea of an inequality periodical in the 26^ days. It might almost be suspected that the secular changes used in the period 1850- 
1852 are too large ; hut no alteration of these renders the inequality of 26 g- days more probable. 

Dr. Hornstein’s investigation was limited to observations made in 1870. 




Postscript. Received May 9, 1872. 

As the diurnal changes of the magnetic elements appear to be due to the action of the sun, it seemed probable that any irregularity in 
that action depending on the face of the sun presented to the earth might be principally conspicuous in the diurnal change. I therefore 
thought it prudent to avail myself of the computations of diurnal change of western declination already prepared at the Royal Observa¬ 
tory. The following numbers have been computed in exactly the same manner as those for absolute western declination. 
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In 1870, the diurnal change appears to be less from the 10th to the 18th day than in other parts of the period, but the difference is 
small. In 1869 it appears to be larger at the same part of the period,. In 1868, the small values occur principally towaids the end of 









